Lithium attenuates methamphetamine-induced hyperlocomotion and behavioral sensitization via modulation of prefrontal monoamine release.
Lithium attenuates psychostimulant-induced hyperactivity and behavioral sensitization, but the exact mechanisms are not known. Previous studies show that lithium has neuromodulatory effects on monoamine systems. The present study was aimed to clarify whether prefrontal monoaminergic neurotransmission is involved in the effect of lithium on methamphetamine (METH)-induced behaviors in mice. Lithium attenuated METH-induced hyperactivity and METH-induced increase in extracellular dopamine (DA), but not serotonin (5-HT), levels in the prefrontal cortex. Chronic METH caused behavioral sensitization and enhancement of METH-induced increase in prefrontal 5-HT release (neurochemical sensitization). Co-administration of lithium with METH attenuated behavioral sensitization and neurochemical sensitization. Chronic METH also reduced the 5-HT(1A) receptor agonist osemozotan-induced decrease in prefrontal 5-HT release (desensitization of presynaptic 5-HT(1A) autoreceptor), and this effect was reversed by co-administration of lithium. These results suggest that lithium attenuates acute METH-induced hyperactivity and chronic METH-induced behavioral sensitization via modulation of prefrontal release of DA and 5-HT, respectively. The present study also suggests that a 5-HT(1A) receptor-mediated mechanism is involved in the effect of lithium on chronic METH-induced behavioral sensitization.